Low socioeconomic status (SES) during childhood and adolescence has been found to predict greater susceptibility to common cold viruses in adults. Here, we test whether low childhood SES is associated with shorter leukocyte telomere length in adulthood, and whether telomere length mediates the association between childhood SES and susceptibility to acute upper respiratory disease in adulthood.
b s t r a c t
Low socioeconomic status (SES) during childhood and adolescence has been found to predict greater susceptibility to common cold viruses in adults. Here, we test whether low childhood SES is associated with shorter leukocyte telomere length in adulthood, and whether telomere length mediates the association between childhood SES and susceptibility to acute upper respiratory disease in adulthood. At baseline, 196 healthy volunteers reported whether they currently owned their home and, for each year of their childhood, whether their parents owned the family home. Volunteers also had blood drawn for assessment of specific antibody to the challenge virus, and for CD8 +
CD28
À T-lymphocyte telomere length (in a subset, n = 135). They were subsequently quarantined in a hotel, exposed to a virus (rhinovirus [RV] 39) that causes a common cold and followed for infection and illness (clinical cold) over five post-exposure days.
Lower childhood SES as measured by fewer years of parental home ownership was associated with shorter adult CD8 + CD28
À telomere length and with an increased probability of developing infection and clinical illness when exposed to a common cold virus in adulthood. These associations were independent of adult SES, age, sex, race, body mass, neuroticism, and childhood family characteristics. Associations with infections and colds were also independent of pre-challenge viral-specific antibody and season. Further analyses do not support mediating roles for smoking, alcohol consumption or physical activity but suggest that CD8 + CD28 À cell telomere length may act as a partial mediator of the associations between childhood SES and infection and childhood SES and colds. Ó 2013 Elsevier Inc. All rights reserved.
Introduction
Lower levels of socioeconomic status (SES) in childhood and adolescence, as measured by living conditions, family income, and parental education and employment, have repeatedly been found to be associated with poorer health and greater risk for premature mortality in adulthood (Aber et al., 1997; Cohen et al., 2010; Gissler et al., 1998; Nelson, 1992; Roberts and Power, 1996) . Although this literature has primarily focused on mortality (Galobardes et al., 2004; Galobardes et al., 2008) and cardiovascular health (Pollitt et al., 2005) , there has been increasing interest in the impact of low early childhood SES on adult immune competence and susceptibility to infectious diseases (Cohen et al., 2004; Miller et al., 2009; Ziol-Guest et al., 2012) .
The aim of the present study is to investigate the possibility that low childhood SES contributes to shorter leukocyte telomere length that, in turn, increases susceptibility to virus infection. Shorter white blood cell telomere lengths have been suggested as markers of decreased immunocompetence (Effros and Pawelec, 1997; Effros, 2001) . Consistent with this view, human adults with shorter peripheral blood mononuclear cell (PBMC) telomere lengths, especially in CD8 + CD28 À T lymphocytes, have been found to be at greater risk for experimentally-induced upper respiratory infections (Cohen et al., 2013 
